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1 17). $T=$ ( $V,$ $E,$ $r$ , width, depth) . , (V, $E$) $V$
, $E$ . $\prime r\in V$ . width $V$ $Z$ width$(p)$
$p$ ( ) . depth $V$ $Z$ depth $(p)$ $p$
( ) .
217). $(T, \pi)$ . $T$ , $\pi$ : $T$ $arrow$
$Z\cross Z$ $T$ . $p$ $\pi(p)=(x, y)$ , $x$ , $y$
, $\pi_{x}(p),$ $\pi_{y}(p)$ . $x$ ,
$y$
4 width $(p),$ $depth(p),$ $\pi_{x}(p)$ $\pi_{y}(p)$
.
. . ,
, $D=(T, \pi)$ width$(T, \pi)$ :
width $(T, \pi)\equiv$
$\max${ $\pi_{y}(p)+width(p)-\pi_{y}(q)-1|$ ,p $q$ $T$ ,\pi y(p) $>\pi_{y}(q)$ }.
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$p$ level $(p)$ , $p$ . , $p$
, Index :
Index $(p)\equiv\{\begin{array}{l}0p\hslash\grave{\grave{\backslash }}7\S*J\triangleright TS6\ \not\equiv iph\grave{\grave{\backslash }}p\emptyset\underline{\mathfrak{X}}\emptyset igB\emptyset \text{ }\cdot\end{array}$
.
$C0^{2),17)}$ . $(T, \pi)$ , $P$ $q$ $\langle$ , $\pi_{y}(p)<\pi_{y}(q)$
$\pi_{y}$ ( $q$ ) $>\pi_{y}$ ($p$ )+width(p ), .
, $P$ ,
area $(p, \pi)\equiv$
$\{(x, y)|\pi_{x}(p)\leq x\leq\pi_{x}(p)-depth(p)-1, \pi_{y}(p)\leq y\leq\pi_{y}(p)+width(p)-1\}$ .
, $p,$ $q(p\neq q)$
area$(p, \pi)\cap area(q, \pi)=\phi$ .
Cl ,
.
$C1^{2),17)}$ . $(T, \pi)$ , $P$ depth$(p)=1$ .
, $i$ $p$ , $\pi_{x}(p)=i$ . $\square$




$C3(j)^{17)}$ . $(T, \pi)$ , $P$ $k$ $q_{1},$ $\cdots,$ $q_{k}(Index(q_{i})=$
$i,$ $1\leq i\leq k$ ) , $\pi_{y}(p)=\pi_{y}(q_{1})+\min(j, \pi_{y}(q_{k})-\pi_{y}(q_{1}))$ .
Intersect :
Intersect(T, $\pi$ ) $\equiv\max\{\pi_{y}(p)-\pi_{y}(q)+1;T_{1}$ $T_{2}$ , ,




$C4(k)^{11)17)})$ $k\geq 0$ , \pi




1 $E_{0}($ $E_{*}($ :
$E_{0}(j)\equiv C0\wedge C1\wedge C2\wedge C3(j)\wedge C4(0)$ .






, . $T$ $E_{0}(j),$ $(j\geq 0)$
$T$ $\pi_{init}$ . Init
:
Init :
[ ] Init $(T, j, \pi_{init})$
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[ ] $\{\begin{array}{l}T=(V,E,r,width, depth)j.E_{*}(j)\emptyset j\end{array}$
[ ] $\pi_{lnit}$ : $E_{0}($ $T$
[ ] . ( )
$p$ . $p$ $l$ $\pi(p)=(l, 1)$ .
Init $O(n)$ .
$E_{0}(j),$ $(j\geq 0)$ $T$ $\pi_{inil}$ ,
$E_{*}(j),$ $(j\geq 0)$
. .
3 $T=$ ( $V,$ $E,$ $q$ , width, depth), $\pi$ $i\in Z$ , $U_{j}=\{v|v\in V,\pi_{x}(v)=$
$j\}$ . ,
$U_{j}=\{v_{1}, \cdots, v_{k}|\pi_{y}(v_{i})<\pi_{y}(v_{i+1})(1\leq i<k)\}$ .
, $v_{i}$ $Move_{-}v_{i^{-}}\pi$ .
$v$; .
Move-v, $-\pi\equiv\{\pi_{y}^{y}(v^{*})-\pi_{y}(v_{i-1})-width(v_{i-1})\pi(v_{*}.)-1$ $\{\begin{array}{l}i=1)2\leq i\leq k)\end{array}$
$v_{i}$ .
$u_{j}$ , $U_{j^{+}}=\{v|v\in V\cup\{u_{j}\}, \pi_{x}(v)=j\}$ , $U_{j^{+}}=$
$\{v_{1}, \cdots, v_{k}\},$ $\pi_{y}(v_{m})<\pi_{y}(v_{m+1})(1\leq m<k)$ . $v_{l}=u_{j},$ $\pi(u_{j})=$
$(j, \pi_{y}(v_{i})),$ $width(u_{j})=width(v_{i}),$ $depth(u_{j})=1$ .
$Move_{-}u_{j-}\pi\equiv\{\begin{array}{l}\pi_{y}(u_{j})-1\pi_{y}(u_{j})-\pi_{y}(v_{l-1})-width(v_{l-1})\end{array}$ $(u=v_{1})(u_{j}^{j}\neq v_{1})$
.
$Move_{-}v_{i-} \pi\equiv\min\{Move_{-}u_{j-}\pi|\pi_{x}(v;)\leq j\leq\pi_{x}(v_{i})+depth(v_{i})-1\}$ .
4 $T=$ ( $V,$ $E,$ $q$ , width, depth) $\pi$ $i= \min\{\pi_{x}(v)|v\in V\},$ $k=$
$\max\{\pi_{x}(v)|v\in V\}$ . $j(i\leq i\leq k)$ , $U_{j}=\{q|q\in V, \pi_{x}(q)=j\}$ .
$S= \bigcup_{\{\leq j\leq k}$ { $z\in U_{j}|v\in U_{j}$ ,\pi y(z) $\leq\pi_{y}(v)$ }
$(T, \pi)$ .
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5 $\{z_{1}, \cdots., z_{k}\}(k\geq 1)$ , $(T, \pi)$ ,
$i(1\leq i\leq k)$ $m_{i}$ .
$Move_{-}T_{-}\pi$ $(T, \pi)$ ,
$Move J_{-}^{1}\pi\equiv\min\{m_{i}|1\leq i\leq k\}$ . $\square$
$q$ $T_{q}$ :
SubOpt :














($*Shift$ $(T_{q},$ $\pi_{in})$ $*$ )
$Shift(T_{q}, \pi_{in}, j, \pi_{out})$
end
else ($*q$ $*$ )
begin
Sons $(q)=\{p_{1}, \cdots, p_{k}\}(k\geq 1)$ $q$ .
( $*q$ $T_{P;}$
$(1 \leq i\leq k)$ $*$ )
for $i=1$ to $k$ do
begin
( $*$ $T_{P;}$ $*$ )







( $*Shift$ $(T_{q},$ $\pi^{n})$ $*$ )





[ ] $SubOpt$ $n$ , $SubOpt$
Shift 1 . $Shift$ .








[ ] $\pi_{out}$ : $T_{q}$ :
[ ]
begin







$\bullet$ $\{z_{1}, \cdots, z_{k}\}(k\geq 1)$ $(T_{q}, \pi_{1n})$ ,
$i(1\leq i\leq k)$ $(z_{:}, \pi_{in})$ $m_{i}$ ,
$(T_{q}, \pi_{in})$ $Move_{-}T_{q-}\pi_{in}$ (
: $i$ $O(n)$ , $O(n^{2}))$ ;
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[ ] LayOut(T, $j,$ $\pi$ )
[ ] $\{\begin{array}{l}T=(V,E,r,width,depth)j.\mathfrak{X}\mathfrak{R},E_{*}(j)\emptyset\gamma\end{array}$
[ ] $\pi$ : E*( $T$
[ ]
begin
Init $(T,j, \pi_{*nit})$ ;
SubOpt(T, $\pi_{1nit},$ $j,$ $\pi$)
end.
[ ] 2
1 $LayOut$ $E_{*}(j)$ Init
.
2 $n$ , $LayOut$ $O(n^{3})$
.










. 2, 3 .
, $C5$ :
$C=$ ( $U,$ $F,$ $s$ , width’, depth’, $\pi’$ ) $D=$ ( $V,$ $E,$ $r$, width, depth, $\pi$)
Dist $(C, D) \equiv\min_{x\in Z}\{|\pi_{y}’(p)-\pi_{y}(q)| ; p\in U, q\in V, \pi_{x}’(p)=\pi_{x}(q)=x\}$
.
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C5. $D$ $v$ $v_{1},$ $\cdots,$ $v_{n}$ . , $D_{v_{i}}(2\leq i\leq n)$
, $\exists_{j<n}Dist(D_{v_{i}}, D_{v_{j}})=1$ .
C5 $E_{*}(j)$ , $F_{*}($ :
2 $F_{*}(j)\equiv E_{*}(j)\wedge C5$ .
$F_{*}(j)$ .
4 $j\geq 0$ $LayOut$ $F_{*}(j)$
.
. $T$ $LayOut$ $D=(T, \pi)$ . $D$ 1
$E_{*}(j)$ . $Shi$ $D$ $C5$ .









(2 $E_{*}(j)$ ) 17).
$E_{*}(j)$ $O(n^{3})$ .
E*( $F_{*}($
. , $O(n^{3})$ $F_{*}(j)$
. .. ,
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